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7.0 CONSTRUCTI ON MATERI ALS AND | NSTALLATI ON

7.1 GENERAL

Thi s chapter discusses construction materials and
installation guide for LFG recovery, treatnent, and condensate
managemnment systens.

A primary consideration in determ ning suitable construction
materials for LFG systens should be the conpatibility of the
construction materials with the LFG and condensat e.

7.2 CONSTRUCTI ON MATERI ALS
Construction materials discussed in this section include:

gravel pack

cap and liner,

pi ping materi al,

valves and fittings, and
bl ower and fl are.

LFG condensat e

Conmbusti on engi nes using LFG for energy recovery and the
purification techniques to upgrade LFGto pipe line gas will not
be discussed in this ETL as they are not likely applicable to the
small landfills at nost mlitary installations.

7.2.1 Gavel Packs and Trenches

As discussed in previous sections, gas extraction wells, and
collection trenches utilize gravel as the primary conveyance or
as a pack around perforated collection pipes. Selection of the
gravel material should be based on gas conductivity, grain size
and pH

A significant part of the systemdesign should include the
eval uation of the potential for granular materials to "sift" down
into the waste pack. Wuere a high potential for the | oss of
granular material into the waste pack exists, a separation
geotextile should be used.
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Most cl ean, free-draining sands and gravels placed in a
relatively dry condition function adequately for gas collection
and conveyance purposes. As a general "rule-of-thunb," those
soils which function best for LFG systens contain |ess than 6
percent by weight (74 mcrons or 0.0029 inches) passing the No.
200 sieve (U.S. Standard) and have a hydraulic conductivity
coefficient (k) of greater than 10® cnmis. Soils which contain
hi gher fractions of fines may function adequately during the
initial phases of the operation, but experience has shown that
these soils are nore susceptible to clogging as a result of
bi ol ogi cal activity and saturation fromthe | eachate.

Gravel packs installed with particle sizes which are too
small tend to "sift" into the waste | eaving either a void. Those
With grain size distributions which are too large tend to entrain
and accunul ate fine particulate matter which can either clog the
gravel pack or the filter fabric around the header.

Typically, gravel packs for wells and trenches have been
sized using the procedures in the EPA s Manual of Water Wl
Construction Practices (EPA - 570/9-75-001), and USACE EM 1110-1-
4001 Soil Vapor Extraction.

Al t hough nost sands and gravels are relatively inert in
| eachat e and LFG condensate, sone specific construction materials
whi ch pose potential conpatibility problens should be avoi ded.
For exanpl e, crushed |inmestone should not be used in LFG
extraction wells or collection trenches systens due to LFG | ow pH
conditions which may di ssolve the |ine stone.

7.2.2 Cap and Liner Systens

Hi storically, landfill caps and liners have been used
principally to control the mgration of |eachate fromthe
landfill. These cap and |iners have typically consisted of

natural geol ogic formations, conpacted clay, geonenbranes, and
geosynthetic clays |iners.

The purpose of the clay barrier layer in a conposite cover
(clay-geonenbrane) is to inhibit the novenent of gases and water
whi ch passes through holes in geonenbrane. Soils used for clay
barrier layer are selected to neet a specific conductivity
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requirenment (typically 1 x107 cmsec). |If a clay liner is to be
used for gas mgration control, the designer shoul d eval uate:

° clay perneabilities

° clay shrink-swell behavi or

° wat er contents and saturation limts at the specified
conpaction densities

° operational schenes to determ ne the potential for

desi ccation drying

Ceosynthetic clay liners (GCLs) are used to augnent or
repl ace conpacted clay |ayers or geonenbranes. GCLs are factory
manuf act ured hydraulic barrier consisting of bentonite clay
materi al s supported by geotextiles or geonenbranes. GCLs are
available in wdths of 2.2 to 5.2 m(7 to 17 ft) and | engths of
30 to 60 m (100 to 200 ft).

Geonenbrane liners are synthetic filns placed al ong the
bottons, sides and caps of landfills to control |eachate and gas
mgration. Typical liner materials consist of high density
pol yet hyl ene (HDPE), very | ow density pol yethyl ene (VLDPE)
chl orinated pol yet hyl ene (CPE), chl orosul phanated pol yet hyl ene
(Hypal on), polyvinyl chloride (PVC) butyl rubber and ethyl ene
propyl ene rubber (EPDM. The thicknesses of these materials
range from20 to 120 m|s, depending upon the application.

The nost conmon types of geonenbranes currently being used

for landfill covers are PVC and very | ow density pol yethyl ene
(VLDPE). High density polyethylene (HDPE) is generally not used
for landfill covers because it is less flexible than VLDPE maki ng

it more difficult to install and nore susceptible to damage by
differential settlenent.

Det ai |l ed design procedures for cap and |iner systens are
provided in the EPA/ 625/ 4-89/022 "Requirenments for Hazardous
Waste Landfill Design, Construction and C osure", and EPA/ 625/ 4-
91/ 0254 "Design and Construction of RCRA/ CERCLA Final Covers."
The Corps of Engineer Mlitary Guide Specification 02271
"Geonmenbrane Barrier for Landfill Cover" should be used in
contract docunents when specifying geonenbrane.
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7.2.3 Piping and Header Materials

Two types of materials which have principally been used for
gas transm ssion systens are steel and plastic. Because of its
inferior corrosion resistance conpared to plastic pipe, steel
pi pe is not recomended for use in LFG coll ection and conveyance
Syst ens.

7.2.3.1 Plastic Piping

Plastic piping materials can be divided into two basic
groups; thernoplastic plastics and thernosetting plastics (see
Sections 7.2.3.2 and 7.2.3.3, respectively). Wen selecting the
material to use, a nunber of factors should be considered. These
i ncl ude:

° durability;

o pi pe strength; and

° di mensi onal stability.

Durability. The service life of a pipe material will depend
on the durability of the material and the conditions under which
it is exposed during service. The durability of a plastic
depends on the polyner, the auxiliary conmpoundi ng ingredients,
the manufacturer and the installation of the product and it can
vary greatly with respect to exposure conditions. The
deterioration of plastics can take the form of:

° Softening and | oss of physical properties due to
pol ynmer degradation by depol ynerizati on;

° Stiffening or enbrittlenent due to | oss of plasticizers
resulting fromrepeated usage;

° Deterioration of mechanical properties due to swelling;
and

° Fai l ure of adhesive or heat fused joints due to
interaction with condensate or | eachate and physi cal
stress.

These degradation nodes are typically the result of repeated
or prolonged physical stress, UV degradation, and chem cal
attack. Extensive research has been done on the chem cal

A- 141



ETL 1110-1-160
17 APR 95

resi stance of plastic pipe materials and nunerous charts are
avai l abl e that give the relative resistance of a material to a

specific chemcal. Not as clearly understood, however, is the
resi stance of plastic materials to the m xtures of chem cal s that
may occur in the landfill environnment. Research done by the EPA

on plastic materials used for |linings has shown that a w de
variety of changes in physical properties can occur after
exposure simulating service conditions. Anong these are |arge
wei ght gains (swelling) and | oss of strength. The EPA Test Met hod
9090 may be used to estimate the degradation of specific pipe

mat eri al s when exposed to site specific condensates.

Strength. Strength considerations for both PE and PVC
(thernopl astic) pipes have been extensively researched and are
wel | docunented in manufacturers literature. Published strength
characteristics are specified at certain tenperatures. Actua
servi ce tenperatures nust be considered in designing the pipe
system so that changes in strength characteristics due to
el evated tenperatures are considered in the material sel ected.

Property Changes. Changes in the physical properties of
pl astic pipe can be caused by various kinds of exposure to the
out door environnment. Wather effects can be m nim zed or
elimnated by the proper storage and installation of the pipe.
Materials not protected fromUV radiation with the addition of
carbon bl ack should be protected both during storage and in
service to prevent degradation

Al materials change dinension as a result of tenperature
changes. PE and PVC differ greatly in their respective changes
in size as tenperature changes. PVC has a thermal expansion
coefficient of 3x10°%in/in per °F of tenperature change. PE pipe

is three times higher or 9x10° in/in per °F. In a buried
envi ronment, where the tenperature fluctuations should be m nima
and the pipe is supported on all sides by soil, thermal expansion

is of less concern. However, in systens where the collector
pi pes are above ground, thermal expansion and contraction nust be
considered in the design
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7.2.3.2 Thernoplastic Materials
Types of thernoplastic pipes include acrylonitrile-
but adi ene-styrene (ABS), cellul ose acetate butyrate (CAB)
pol ybutyl ene (PB), polyethylene (PE), and pol yvinyl chloride
(PVO).

ABS and CAB are materials that were used in natural gas
transm ssion during the 1940s but are very rarely used today. PB
has not found nmuch acceptance for use because of inferior
physi cal performance as conpared to PE or PVC. PVC and PE are
the nost conmmon types of thernoplastic pipe materials used. A
survey conducted by the CGovernnental Refuse Conposting and
Di sposal Associ ation (GRCDA), now naned Solid WAste Associ ation
of North Anerica (SWANA), about LFG collection systens found that
PVC and PE accounted for 97.7 percent (72.7 percent PVC, 25
percent PE) of the material used in the horizontal collector
pi pes and 95.4 percent (88.6 percent PVC, 6.8 percent PE) of the
materials used in the vertical well pipes. PVC and PE are
di scussed further bel ow

PVC. PVC is produced by refining petroleuminto naphtha,
then to ethylene. Ethylene and chlorine are then conbined to
formvinyl chloride which reacts with a catalyst to form PVC. The
PVC resin (or powder) is then mxed with a variety of additives
to formthe desired specific fornulation of PVC required. The
additives can include pignents, lubricants, stabilizers, and
nodi fiers. The anmount and types of these additives have a
significant effect on the final PVC product. PVC formul ations
used for piping purposes contain no plasticizers and little of
the other ingredients nentioned. These are known as rigid PVCs
and are differentiated fromthe plasticized, or flexible PVCs
such as those used to make uphol stery or |uggage.

PVC pi pe sizes nay be specified by schedule class or
Standard Dinension Ratio (SDR). The SDRis the ratio of the pipe
dianeter to the wall thickness. Schedule 40 is a thin-wall pipe
and cannot be threaded. Schedule 80 PVC pi pe nmay be threaded and
is used for nore severe applications at higher working pressures.
Standards for PVC pipe are given in ASTM D1785 for Schedul es 40,
80 and 120.
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PVC in general can be joined by adhesives, heat, or
mechani cal nmethods. Rigid PVC pipe is usually joined by epoxy
adhesi ves. There are specific types of adhesives recomended for
use with both Schedul e 40 and 80 pi pe and one nust be careful to
use the appropriate type. Standard specifications for PVC pipe
can be found in ASTM D2564. In addition, because PVC is degraded
by sunlight, above ground coll ection piping should, therefore,
specify WV resistant materi al .

Pol yet hyl ene (PE): PE pipe is made from Hi gh Density
Pol yet hyl ene (HDPE). HDPE is a thernoplastic materi al
pol ynmeri zed from ethylene at controll ed tenperatures and | ow
pressures.

HDPE materials are generally divided into two density
ranges: 0.941 through 0.959 and 0.960 through 0.963. The types
of PE pipe used in the LFGindustry fall into the |ower density
category. This lower density results in an inprovenent in inpact
resi stance, environnental stress crack resistance, and
flexibility.

PE pipe is classified according to ASTM D 2513, which
enploys a four digit material designation code. This
specification defines the polyethyl ene pipe types nost famliar
to those in the LFG industry - e.g. PE 3408. Because of the w de
vari ety of polyethylene pipe materials used today, an additional
ASTM st andard (D 3350) was devel oped to augnent ASTM D 2513.

PE pi pe nmust be joined by heat nethods. Pipe segnents and
fittings are fused to one another at tenperatures of
approxi mately 230°C (450°F). Different thicknesses and types of
pipe require different tenperatures. There is no known suitable
adhesive for polyethyl ene.

7.2.3.3 Thernosetting Plastics

Pipe used in LFG collection in this category is known as
fiberglass reinforced plastic (FRP) orreinforced epoxy resin
pipe. The pipe is generally translucent, with fibers inbedded in
an epoxy matrix. The exterior has a nore uneven finish than
either PE or PVC pipe, but the interior is very snooth. The
reinforcenent in this pipe consists of continuous strands of
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glass. The direction and density of the glass affect the

physi cal strength properties of the pipe. FRP pipe is typically
j oi ned by epoxy adhesives or nechani cal connections. Threaded
joining systens are also available. The use of this type of pipe
in LFG col l ection systens has been Iimted due to the cost of the
materials. It has, however, been used in both vertical wells and
hori zontal collector pipes.

The advant ages of using FRP pipe in LFG coll ection include:

hi gh strength and durability;

better resistance for nelting at high tenperature;
corrosion resistant; and

do not fail at |ow tenperature

The di sadvantage of this material is high cost.

7.2.4 Valves, Fittings, Etc.
Val ves used in the LFG control managenent include: gl obe
val ves, butterfly val ves, gate val ves, check val ves, sanple
val ves (Il abcock) and relief valves. The follow ng considerations
shoul d be gi ven when sel ecting val ves:

° The type of service required. For exanple, globe valves
can nore accurately "pinch" or control a flowrate in
gas or multi-phase service than butterfly val ves;
butterfly val ves can nore accurately control a flow
rate in gas or multi-phase service than gate val ves.

° Gate valves are used only to open or close the flow,

° Check valves are used to allow flow in one direction
only;

° The corrosive properties of the gas. (discussed in the

previ ous section.)
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° The likely tenperature conditions at an exposed site.
PVC val ves are prone to failure at | ow tenperatures,
therefore, lined netal or HDPE val ves are preferable

for col d-weat her service.

o The strength and durability of the internal conponents.
Because LFG systens consist of nulti-phase flow, valves
and fittings should be constructed of stronger and nore
durable materials than mght normally be required in
si ngl e phase water or gas service. The condensate can
often form slugs of water drawn through the system at
relatively high speed. This can result in a "water
hammer " or inpact |oading on the valves and fittings.

The sel ection and | ayout of valves in the LFG system shoul d
be carefully evaluated during the project's review process to
ensure that the | evel of control provided in the systens is
consistent with projected 0O& needs. A summary of val ve
applications on a typical active LFG collection systemis
presented in Table A-8.

7.2.5 Conduit Seals

Conduit seals are very inportant to prevent the mgration of
LFG through the electric conduit system \ere fugitive
em ssions or project cleanliness is a concern, gaskets or seals
may be required on fittings, flanges and val ves. Conduit seals
shoul d be | ocated on underground conduits between the ground
surface and panel s or equi pnent where sparking conponents are
| ocat ed.

A wide variety of sealing materials is available; each with
its own advantages and di sadvantages. These sealing materials
shoul d be carefully evaluated for the specific application.

I ndustrial plastics are the primary class of materials used for
LFG applications. Table A-9 summarizes a conparison of various
pl astics and el astoners used for pipeline, fittings, valves, and
seal s as prepared by Fisher (1989). For additional information on
t hese products, refer to the Industrial Plastic Systens

Engi neeri ng Handbook by George Fisher (1989).
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Maximum Permissible
Water Temperature °C

Material Abrv, General Chemical Resistance Constant | Short Term
Polyvinyl Chloride PVC | Resistant to most solutions of acids, alkalis 60 60
and salts and to organic compounds miscible
with water. Not resistant to aromatic and
chlorinated hydrocarbons.
Chlorinated Polyvinyt CPVC | Similar to PVC but at temperatures up to 90 110
Chloride 90°C.
High Density HDPE | Resistant to most solutions of acids, alkalis 60 80
Polyethylene and salts many organic solvents. Unsuitable
for concentrated oxidizing acids.
Polypropylene, PP | Similar to HDPE but suitable for higher 90 110
heat stabilized temperatures.
Polyvinylidene Fluoride PVDF | Resistant to acids, solutions of salts, aliphatic, 140 150
SYGEF | aromatic and chlorinated hydro-carbons,
® alcohols and halogens. Conditionally suitable
for ketones, esters, ethers, organic bases and
alkaline solutions.
Polybutylene-1 PB | Similar to HDPE but for higher temperatures. 90 100
Polyoxymethylene POM | Resistant to most solvents and hydrous 60 80
alkalis. Unsuitable for acids.
Polytetrafluoroethylene PTFE | Resistant to most chemicals 250 300
(e.qg. Teflone)
Nitrile Rubber NBR [ Good resistance to oil and petrol. Unsuitable 90 120
for oxidizing media.
Butyl Rubber BR Good resistance to ozone and weather. 90 120
Ethylene Propylene EPDM | Suitable for many aggressive chemicals.
Rubber Unsuitable for oils and fats.
Chloropene Rubber CR Chemical resistance similar to PVC and 80 110
(e.g. Neoprenee) between that of Nitrile and Butyl Rubber.
Fluorine Rubber FPM | Has best chemical resistance to solvents of al! 150 200
(e.g. Vitons) elastomers.
Chlorine Sulfony! Poly- CSM | Chemical resistance similar to that of EPDM. 100 140
ethylene (e.g. Hypalone)
Perfluoro (ethylene- FEP | Resistant to most chemicals, some strong 205 220
propylene) copolymer acids will oxidize at high temp. and pressure.
Perfluoroalkoxy PFA | Similar to FEP but with higher temperatures. 260 280
Ethylene/Chlorotrifluoro- | ETCFE | Good resistance to stress cracking in contact 180 200
ethylene copolymer Halare | with alkaline and chlorine
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TABLE A-S
Summary of Valve Applications
Valve Types Applications Advantages/ Construction
Disadvantages Materlals

Gate valves Duty: Used only when Carbon steel
Stopping and starting flow. | the pressure drop | Ductile iron
Infrequent operation through the valve | Cast iron
Service: is minimal PVC Plastic
Gases/Liquids Austenitic
Vacuum/Cryogenic Stainless Steel

Plug Valves Duty: Minimum of space | Carbon steel
Stopping and starting flow. | Simple operation Ductile iron
Moderate throttling. Ease of actuation | Cast iron
Flow diversion and tight shutoff Bronze
Service: PVC Plastic
Gases/Liquids/Vacuum Austenitic
Non-abrasive slurries Stainless Steel
Abrasive slurries used
lubricated plug valve.

Ball Valves Duty: Offer quick Carbon steel
Stopping and starting flow. | operation that is Ductile iron
Moderate throttling. self sealing, Cast iron
Flow diversion and tight shutoff Bronze
Service: PVC Plastic
Gases/Liquids. Austenitic
Vacuum/Cryogenic Stainfess Steel
Non-abrasive slurries
Most effective when fully
open or closed.

Globe Valves | Duty: Resistance Carbon steel
Used to control (throttie) increases when Ductile iron
flow. the direction of Cast iron
Stopping and starting flow. | fluid flow through | PVC Plastic

these valves Austenitic
Frequent valve operation. changes Stainless Steel
ervice:
Gas/Liquids essential free
of solids.
Vacuum/Cryogenic
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TABLE A-9
Summary of Valve Applications
Valve Types Applications Advantages/ Construction
Disadvantages Materials
Check Valves | Duty: Offer quick Carbon steel
Open with forward flow automatic Ductile iron
Close against reverse flow. | reactions to flow Cast iron
Service: changes. PVC Plastic
Generally used with gate Swing check Austenitic
valves because of similar valves offer Stainless Steel
flow characteristics. minimum
Is required in a secondary | resistance to flow
system in which the
pressure can rise above
that of the primary system.
Butterfly Duty: Initial low cost. Carbon steel
Valves Used to control (throttle) Ease of Ductile iron
flow. installation Cast Iron,
Stopping and starting flow. | and actuation. PVC plastic
Plastomeric materials
Service: for high temperature
Gases/Liquids/Vacuum, and corrosion
Powder/Granules/Slurries resistance.
Used for larger throttling
valves
Three-Way Duty: Offer quick Carbon steel
Valves Used to change flow reactions to flow Ductile iron
direction Stopping and changes and tight { Cast iron,
starting flow. shutoff. PVC plastic
Service: Plastomeric materials
Gases/Liquids/Vacuum. Ease of for high temperature
Used on condensate tank installation and corrosion
to drain or to release resistance.
vacuum.
Sample Duty: Initial low cost Carbon steel
Valves Stopping and starting flow. | Ease of Ductile iron
Service: installation PVC
Used to take samples on a Bronze
pipe/tank or on a gas well Plastomeric materials
Gases/Liquids for high temperature
Pressure/Vacuum and corrosion
resistance.

Source: Adapted from "Valve Selection Handbook, 2nd Edition", R.W. Zappe
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7.2.6 Blowers

Section 4.4.3.2 discusses types and applications of blowers
for LFG nmanagenent. This chapter discusses the construction
material of the blowers applied to LFG service.

Since LFG may contain particul ates and aqueous vapor such as
H,S which is corrosive, a protective coating should be applied to
all blower parts in contact with the LFG

Experience with centrifugal blowers utilized in LFG
coll ection has shown that cast alum numinpellers coated with a
baked phenolic coating have been used with success agai nst the
corrosion effects of H,S and of nobst other chenical s(??. Stainless
steel inpellers wthout coating can be used, but the cost is very
hi gh.

Non-sparking inpellers are recomrended in centrifuga
bl owers to prevent gas ignition problens wthin the bl ower should
an inpeller contact the casing as the result of a bearing
failure.

Bal | bearings should be nade with friction-resistant
mat erial, and designed to Antifriction Bearing Manufacturing
Associ ati on AFBVA 9 and AFBMA 11 standards for a calculated life
expect ancy of 200, 000 hours.

To absorb vibration during operation, flexible connections
shoul d be provided on both inlet and outlet sides of the bl ower.
Since the LFG may be expl osive, the blower notor should be
expl osi on-proof and suitable for Cass |, Division |, Goup D
Hazardous Locations. WMtor Code is discussed in Section 4.

7.2.7 FElare
The followng materials can be specified for flare
conponent s:

Bur ner:

° 304L or 316L stainless steel;

° speci al nickel alloys, such as nonel, inconel,
hast el | oy;

° venturi liners should be castable refractory, and
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° shoul d have tenperature rating at 2700°F.

Fl are St ack:

° shell material is made of 3/8"thick ASTM A36 carbon
steel with exterior and interior coatings for corrosion
resi st ance;

° ceranmic fiber for insulation materials; and
° The al |l owabl e radi ation to neet specific needs

(unattended station or |ocation where personnel may
need to performwork for a short period of tine);

Fl are Tip:

° flare tip (upper section of the flare) should be nade
of high tenperature stainless steel (304L or 316L)
mat eri al s.

° the tip size to neet the velocity requirenents of
Federal Regul ations 40CFR 60. 18.

Fl ane Arrestor:

° arrestor element can be al um num or 316 Stainless
st eel ;

° el enent housi ng can be wel ded steel or 316 Stainless
st eel .

In general, the selection of construction materials for
flares is based on the size, service |life, and naterial and
fabrication cost. Manufacturer consultation is recommended for
sel ection of construction nmaterials for flares because the cost
of materials, fabrication, and machining as well as service life
may vary significantly.
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7.2.8 LEG Condensate

An inportant design consideration for LFG condensate
treatnment systens is to prevent condensate as much as possi bl e.
Because LFG condensate is very corrosive, avoid to use carbon
steel where aqueous phases may occur. HDPE and FRP are suitable
materials for condensate collection at atnospheric pressure. \Wen
carbon steel conponents are required in services with the
potential for exposure to |l ow pressures (less than 70 KPa),
exposed steel parts should be coated with corrosion resistant
pl astics. Exposed steel parts subjected to higher pressures
shoul d be coated with zinc or corrosion resistant epoxies.

7.2.8.1 Conbustion Engines

Experi ence has proven that conbustion engi ne parts nost
frequently susceptible to corrosion or wear are exhaust val ves,
val ve guides and stens. The service |life of these conponents can
be notably increased by chronme plating or other surface
har deni ng.

Tur bi ne manufacturers strongly reconmended that fuel gas
conpressor oil and condensate carryover be prevented from
entering the engine and conbusti on system

7.3 | NSTALLATI ON CONSI DERATI ONS

Install ation considerations will include the foll ow ng:
° Gas Well/Trench installation;

° Header Pipe Installation;

° Condensate tank and punps installation;

° Bl ower installation; and

o Flares installation.

7.3.1 Gas Wells and Trenches

Vells:

Wells are connected to a collection systemthat carries the
gas to the treatnent or energy recovery system The wells nust
be individually valved so the vacuum applied to each well can be
regul ated. Pipe dianeters will be determined by the gas fl ow
rate and the need to mnimze pressure losses. |In addition to
requi renents described in the previous Section 4.4.2, the

A-152



ETL 1110-1-160

17 APR 95
regul ated. Pipe dianeters will be determined by the gas fl ow
rate and the need to mnimze pressure losses. |In addition to

requi renents described in the previous Section 4.4.2, the
foll ow ng standards should be used for installation of LFG
extraction wells:

o ASTM D5092 - Practice for Design and Installation of
G oundwater Mnitoring Wells in Aquifer

° AWM Al OO - Water Well s,

° USEPA 570/ 9-75/ 001 - Manual of Water Well Construction
Practi ces.

° ASTM D F80 - Thernopl astic well casing pipe/couplings
made in standard dinension ratios (SDR) schedul e 40/ 80,
speci fication,

Trenches:

The foll ow ng requirenents should be considered for trench
instal |l ation:

Correct depth and width of the trench;

sl ope of the trench (m ninmum 2 percent);

di stance between trench (vertical and horizontal),
gravel - pack base installation

[ iner cover material;

conpacti on net hod;

pipe joints (follow ng pipe manufacturer's
recomendati ons), and

cap seal (follow ng geonenbrane manufacturer's
recommendat i ons).
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Sonme of these requirenents are described in the previous
Section 4.4.1.2, Trench Collection Systens.

7.3.2 Header Pipes

The foll owm ng considerations should be used for the
installation of LFG header collection system Sone of these
requi renents are described in the previous Section 4.4.3.1

Header Under ground:

° excavation el evation, sl ope,

° gravel beddi ng pl acenent,

° | ocation and size of header pipe,

° pi pe sl ope to have a m ni num 2 percent,

° condensate traps should be at | owest point

° pl acenment of nmagnetic detection tape to | ocate pipe by

met al detector,
° pl acenent of screened gravel in excavation,

Header Aboveqr ound:

° pi pe | ocati on;

° pi pe sl ope (mninum 2 percent);

° condensate traps |ocation (at |owest point)
o provi sions for thermal expansion/contraction;

° pi pe support;

° seal joint or seal connection repair, and
° pi pe insulation to keep LFG tenperature above dew
poi nt .
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It is usually preferable to lay the pi pe work bel ow ground;
above- ground pi pes, which require protection fromthe ultraviolet
rays of sunlight, are typically used only on a tenporary basis
while settlenment is taking place. Pipe joints should be
m nimzed. The joints should be sound, with positive seals, and
fl exi bl e enough to conpensate for novenent caused by settlenent
and tenperature variations.

7.3.3 Condensat e Managenent
Fol | ow ngs are considerations for the installation of
condensate col |l ection system

° condensate tank | ocati on;
° excavation depth, if bel ow grade;
° gravel bed placenent for the condensate tank

f oundati on;

o pi pe and fitting connecti ons;
° condensate punp installation; and
° Condensate treatnent, if required.

Because of the potential for "slugs" of condensate to form
in the collection network, valves, fittings, el bows, and control
devi ces shoul d be securely anchored to avoid damage fromthe
wat er - hanmer effects which can result as these "slugs" of water
are drawn through the system

7.3.4 Blower
Fol | ow ngs are considerations for the blower installation:

bl ower | ocati on;

foundati on plan neeting bl ower design | oads;
pi pe connecti on;

noi se deflector, if required;

flame arrestor |ocation; and

El ectrical and control systeminstallation.
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The bl ower should be installed in a shed at an el evation
slightly higher than the end of the header pipe to facilitate
condensate dripping. For blower notors with horsepowers of 5 or
nore, a three-phase electrical connection is usually required.

7.3.5 Flare and Appurtenance Installation

In addition to the requirenents described in the previous
Section 4.4.4.1, the follow ng design paraneters should be
considered for the flare and appurtenance installation:

flare location,

foundati ons plans neeting design | oads,

fuel -assi sted equi pnment | ocation,

| adder and safety cage installation,

| ocati on of water seal,

| ocation of flame arrestor, and installation of
tenperature controller
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